INTRODUCTION
The earth has entered a new period of significant climate change. While it has experienced many such periods in the past, this episode is different because there is a connection to human activities -specifically, anthropogenic emissions of greenhouse gases. As a result of the human connection, some scientists are now referring to this new geological period as the "Anthrocene Age."
Since the early 1990s, the international community has been working to mitigate climate change and its effects. Negotiations have focused on reducing levels of greenhouse gases (GHGs) in the atmosphere. That is the sole purpose of the Kyoto Protocol to the Framework Convention on Climate Change, 2 which calls on developed countries (but not developing countries) to reduce GHG emissions at least five percent below 1990 levels by the year 2012. 3 As the international community attempts to implement and enforce Kyoto, it bemoans the U.S.' failure to participate in the Treaty. 4 Additionally, many climate scientists and social scientists wonder whether Kyoto's targets are sufficient. 5 Moreover, another vitally important component of the Framework Convention has been largely neglected. That component is adaptation. 6 This paper argues that greater attention to adaptation is needed because mitigation efforts alone are unlikely to solve the problems of climate change. Even in the unlikely circumstance that a substantially strengthened version of the Kyoto Protocol were fully implemented and enforced, global emissions of GHGs almost certainly will rise at least in the short run, as emissions from developing countries such as China and India are expected to outpace any emissions reductions by developed countries. 7 Meanwhile, climate change is already occurring, 8 and its effects are expected to grow more pronounced over the course of this century. 9 As a consequence, the costs of climate change are expected to rise, especially in the less-developed countries (LDCs) of the world's tropical regions. 10 For those countries, adaptation efforts are crucial.
Section I of this paper explains that the costs of climate change will not be distributed uniformly, equitably, or randomly, but will be most pronounced in regions of the world that can least afford to bear them. Section II describes the international community's general approach to adaptation in the Framework Convention on
Climate Change and subsequent negotiations. Section III follows Thomas Schelling's" lead in arguing that the best adaptation policy LDCs can follow is to develop and diversify their economies, and further argues that the world's developed countries should assist them (to the extent feasible) in the process of building "adaptively efficient" institutions. 8. According to the latest IPCC report, supra note 1, at 5, "warming of the climate system is unequivocal, and is now evident from observations of increases in global average air and ocean temperatures, widespread melting of snow and ice, and rising global mean sea level."
9. The IPCC projects that during the course of the twenty-first century, rising mean global temperatures will bring about the following effects (among others): snow cover will contract, sea ice will shrink, sea levels will rise, and extreme weather events, including droughts and floods, will become more frequent. 
II. THE COSTS OF CLIMATE CHANGE
The costs of climate change are expected to rise during the course of this century, but these costs will not be distributed uniformly or equitably. They will be most severe for the countries that can least afford them -the less-developed countries (LDCs) of the world's tropical regions, where higher mean temperatures and coastal flooding will have costly and potentially catastrophic effects on human life and social welfare.' 3 In relatively rich and well-developed countries like the U.S., which emit the most GHGs, climate change may significantly impact coastal regions and impose other costs amounting perhaps to two or three percent of gross domestic product (GDP).
14 However, climate change will not likely constitute a major threat to the overall economy, our government institutions, or our lives. Our existing government and market institutions are diversified, robust and adaptable; our technological capabilities are superior; and our economic ability to absorb exogenous shocks to the system is well tested. Although we do not always respond well to environmental crises like Hurricane Katrina, our failures are more a matter of political will (in both planning and response) than a lack of resources or incapability of national institutions. As Professor Schelling notes, even if the climate changes significantly, the U.S. will still be able to manufacture automobiles, refine oil, perform open-heart surgery, produce pharmaceuticals, and do millions of other jobs that are, at least relatively speaking, climate insensitive. The point here is not to downplay the effects of climate change on the American economy. Even if the costs are not destabilizing, they will likely be significant enough to require or justify some amount of adaptation or mitigation. Moreover, the distribution of climate change costs will not be uniform across the country. The expected costs of climate change in Indiana are almost certainly much lower than the expected costs in a state like Florida, where rising sea levels are likely to inundate vast coastal areas.
The effects of climate change in the U.S. are not likely to be nearly as destabilizing as in the world's poorer countries. These countries emit very few GHGs, but they are far more vulnerable to climactic impacts on health, resources, and economic production because they lack diversified economies and "adaptively efficient" institutions. They rely predominantly on agricultural or other resource-based industries like tourism or fishing, all of which are highly climate-sensitive. This is especially true for poor countries in warmer climates, where the marginal effects of additional heating are likely to be greater. 16 Simply put, these countries could not, at present, afford the costs of climate change.' 7 III.
ADAPTATION PROVISIONS OF THE FRAMEWORK CONVENTION ON CLIMATE CHANGE
The 1992 Framework Convention on Climate Change (FCCC) acknowledges that adaptation is both necessary and problematic. Several of the Convention's provisions address adaptation. For example, Article IV requires all parties to "cooperate in preparing for adaptation to the impacts of climate change," and obligates developed countries to provide financial and technological assistance to LDCs for purposes of adaptation. 18 The FCCC notes that climate change poses special risks for low-lying coastal 15 . SCHELLING Since the early 1990s, the international community's attention has focused mainly on mitigation efforts under the Kyoto Protocol. But, there has been some limited progress under the adaptation provisions of the FCCC. In 2001, the FCCC parties agreed to establish three funds: the Special Climate Change Fund, the Least Developed Countries Fund, and the Adaptation Fund. The combined purpose of these funds is to assist developing countries with technology transfers, capacity building, adaptation planning, and other needs. Although some contributions to the funds have been pledged, as of 2004 none of these funds were operational. 21 Aside from establishing assistance funds, the parties met at Buenos Aires in 2004 to prepare "a program of work on adaptation and response measures," and announced a decision to promote "capacity-building" in LDC parties. 22 Additionally, two other meetings have been held at Tehran and Bonn pursuant to the broader development assistance mandate from Art. III, § 5. These meetings focused on economic diversification in LDCs in recognition of the over-dependence of many LDC economies on sectors that could be negatively affected by climate change, including agriculture, tourism, and fishing. 23 23. See Implementation of Article 4, Paragraphs 8 and 9, of the Convention, UNFCC Decision 5/CP.7, at 5, available at http://unfccc.int/files/cooperation and_ support/ldclapplication/pdf/13a01p32.pdf focus on "adaptive efficiency" for long-run economic growth and Tom Schelling's call to promote economic development in LDCs for purposes of climate change adaptation. The next section highlights the significance of North's and Schelling's work for climate change adaptation.
IV.

DEVELOPING "ADAPTIVE EFFICIENCY" IN LDCS
A. What the LDCs Should Do
Professor Schelling has been studying both the science and the social-science of climate change since the mid-1970s. He theorized that LDCs can best assist global efforts to deal with climate change by developing their economies and increasing per capita income. 24 In contrast to many of his fellow economists, 25 Schelling believes that the Kyoto Protocol rightly imposed GHG mitigation burdens on developed countries instead of the developing countries that will bear the bulk of the effects of climate change. According to Professor Schelling, the LDCs' best "adaptation" strategy is to develop their economies because the wealthier they become, the greater their capacity to adapt to climate change. The implicit, seemingly inarguable presumption is that per capita income is among the most important indicators of a county's relative susceptibility or adaptability to climate change.
The problem, of course, is that economic development can be an elusive goal. Certainly, it has eluded many of the world's LDCs up until now. In large part, this is because they lack the kind of "adaptively efficient" institutions that the economic historian Douglass North claims are necessary for long-run economic growth. In his 1973 book, The Rise of the Western World: A New Economic History, North and co-author Robert Paul Thomas noted that long-run economic growth has been the exception, not the rule, in world history. For a wide variety of reasons, ranging from inefficient social norms to interest-group politics and path dependency, most polities have found it exceed- ingly difficult to establish and maintain the kinds of "adaptively efficient" institutions needed to produce long-run growth. In his 1990 book, Institutions, Institutional Change, and Economic Performance, Professor North defined "adaptive efficiency" according to the following characteristics: (1) an institutional and organizational structure that encourages economic experimentation and innovation; (2) decentralized decision-making processes; (3) rules that encourage the use of tacit knowledge and entrepreneurial habits; and (4) well-specified and consistent "rules of the game," including legal rules to ensure the reliability of contracts and property rights, efficient bankruptcy laws, transparent rule-making procedures, a fair tax system, and non-corrupt governmental organizations, including courts. 27 These are essential ingredients for long-run economic growth in a world subject to random exogenous shocks, including changing environmental conditions. Importantly, they are ingredients that are in short supply among the world's LDCs and inculcating them is more easily said than done. Some exogenous shocks can be of such great magnitude that the quality of institutions would matter little. For instance, should a large asteroid suddenly and unexpectedly strike the earth, no country's institutional structure would be resilient and robust enough to maintain the well-being of its citizens. 29 Social welfare would surely decline, perhaps to zero (denoting the termination of human life on earth). But, most scientists do not expect climate change to be like a large, sudden, and unexpected asteroid strike; they believe that mitigation and adaptation are both possible. 30 
A. Problems and Prospects of Foreign Aid
The LDCs are unlikely to be able to develop the kind of adaptively efficient institutions needed to cope with significant climate change on their own. They are going to require assistance from the developed world.
One obvious way the developed world can help reduce adaptation costs for LDCs is by mitigating their GHG emissions. If, by reducing GHG emissions, the parties to the Kyoto Protocol could reduce the extent of expected climate change by one to two degrees Celsius, expected adaptation costs borne predominantly by LDCs could be significantly reduced. 32 However, substantial scientific uncertainty persists about relations between GHG levels in the atmosphere, global mean temperatures, and the expected costs of temperature increases in different locations. In other words, it is difficult to estimate how much LDCs might save in adaptation costs over the next fifty to one hundred years from various levels of GHG mitigation by developed countries.
Beyond mitigation, developed countries can more directly assist LDC adaptation efforts by providing funding, technology transfers, and foreign direct investment aimed at either discrete adaptation projects or more general development assistance. As we have seen, the Framework Convention on Climate Change obligates developed country parties to provide this kind of adaptation assistance to developing country parties. But, the FCCC is short on specifics and fails to recognize significant obstacles to adaptation assistance. These are the same obstacles that have af- While the history of development assistance since the end of World War II is a mixed bag of notable successes and more frequent failures, Tom Schelling has argued in favor of something like a Marshall Plan to assist LDCs with climate change adaptation. 33 Under the Plan, the U.S. provided $13.2 billion to rebuild the ravaged economies and polities of Europe following World War 11. 34 The Marshall Plan was not just a matter of funding reconstruction projects, nor was the goal of the Plan simply to stimulate economic growth, as some have argued. 35 Rather, the Plan was intended to create modern, representative democracies and "mixed economies" in Western Europe. More specifically, the Marshall Plan promoted institutional structures that would ensure free (but not unregulated) markets, free trade, popular sovereignty, and financial stability. It did so by successfully conditioning funding on structural adjustments and by promoting European economic integration. 36 However, the Marshall Plan may not be the best analogy for climate change adaptation efforts. The Plan was limited to a group of countries in a single region of the world that had many shared historical experiences and several formal and informal institutions in common. All had been through the Renaissance, the Reformation, the Industrial Revolution, and two world wars fought on their continent. Despite important differences in language, culture, and traditions, the citizens of England, France, and Germany had what Denzau and North have referred to as "shared mental models" about the world. 3 and institutional circumstances, the structural adjustments required by the Marshall Plan were incremental, not radical.
Promoting institutional change and economic development has not proven nearly as easy in other parts of the world where cultures, social norms, and mental models are very different from our own. Prompted in part by the success of the Marshall Plan, the U.S. and multinational institutions including the World Bank and International Monetary Fund (IMF) have attempted to promote institutional change through structural adjustment and economic development in many underdeveloped countries of the world. However the success has been limited and the reputation of foreign aid has suffered mightily, as billions of dollars have been wasted on ineffective projects and corrupt regimes in Africa, Latin America, and elsewhere. 38 Critics such as Milton Friedman and Peter Bauer have complained that foreign aid has "enlarged government bureaucracies, perpetuated bad governments, enriched the elite in poor countries, or just been wasted. ' 39 Their claims are supported by a good deal of empirical evidence, including evidence that "conditionality" -requiring reforms as a precondition for receiving aid -often does not work because of donee resistance to reforms and donor reluctance to cut off aid. 40 Despite receiving millions of dollars in foreign aid, per capita income in African countries has actually declined. 41 Not all foreign aid has been wasted, however. As Nicholas Kristof points out, "many of the people you meet in any African village are alive because of foreign aid." ' 
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[Vol. 26:1 that most empirical studies of the effects of foreign aid since 1990 have found positive correlations with public health and economic growth. 43 William Easterly agrees that "foreign aid likely contributed to . . . dramatic improvements in health and education indicators in poor countries." Indeed, Easterly confirms, during the last four decades, life expectancy in the "typical poor counr try" has risen by twenty years, infant mortality has declined from 131 per 1,000 babies to only 36 per 1,000 babies, and the percentage of children enrolled in primary school rose from 65 to 100.
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Despite being a staunch critic of traditional forms of foreign aid, Easterly would not end all such aid, but would instead "put the focus back where it belongs: get the poorest people of the world such obvious goods as the vaccines, the antibiotics, the food supplements, the improved seeds, the fertilizer, the roads, the boreholes, the water pipes, the textbooks, and the nurses. '45 Foreign aid programs can achieve remarkable success in very short periods of time if they are well-conceived and targeted, as suggested by Easterly. Most recently, a vaccination campaign spearheaded by the American Red Cross, the U.S. Centers for Disease Control and Prevention, the United Nations Foundation, and the United Nations Children's Fund (UNICEF), cut the measles rate in Africa by 75 percent in just six years. 46 Such aid efforts may or may not directly relate to climate change adaptation. Warmer mean temperatures are expected to increase the global incidence of malaria, among other vector-borne diseases. Therefore, foreign aid targeted at reducing the rate of malaria infection and successfully treating the disease bears a direct connection to climate change. Other forms of foreign assistance, such as micro-credit -small, uncollateralized loans for small business enterprises -would have no direct bearing on climate change adaptation, but might help to offset some of the expected costs of climate change by raising living standards. 47. See SCHELLING, supra note 11, at 36 (noting how assistance aimed at improving public health in developing countries "can significantly offset the adverse effects of climate change").
Another issue is whether foreign aid can happen quickly enough to generate the kinds of institutional developments that increase adaptive efficiency. According to Schelling's estimates, 48 the effects of climate change will become significant over the next fifty to seventy-five years. This seems precious little time in which to cultivate diversified, robust, and resilient market and government institutions in countries that have never had them before. Consider, for example, the plight of millions of Bangladeshis currently employed in subsistence agriculture on low-lying lands along the Bay of Bengal, which will likely be inundated before the end of this century. 49 According to a report by the Organization for Economic Cooperation and Development (OECD), a one meter rise in sea level would inundate 18 percent of Bangladesh's total land area, and displace 11 percent of its population (about thirteen million people). Creating alternative employment opportunities within a few short decades for those millions in Dhaka and other cities, which sit on higher ground, will be no easy feat. As noted earlier, 50 Professor North believes that we do not yet know how to introduce adaptively efficient institutions in the short run. That may be true, but we have had at least some success in promoting adaptive efficiency changes in the past.
The Marshall Plan achieved important structural adjustments in Western European economies within a single generation. Since then, several countries, including Singapore and Korea, achieved first-world economic status within a few decades (and without much in the way of direct foreign aid). Today, given the expected costs of climate change, LDCs should at least have some incentive to make whatever structural adjustments are necessary for successful adaptation. 51 Development assistance that 48 . Id. at 33 ("Climate change may become serious, if little or nothing is done about it, in the second half of this century and, even if substantial mitigating efforts are undertaken, toward the end of the century.").
49 threat of climate-induced damage is most severe in developing nations, political actors concentrate on immediate issues like local air and water pollution that may help them claim public resources and satisfy popular expectations, rather than on longterm, invisible concerns like climate change." That might be true, but it could also be true that reducing local air and water pollution would enhance social welfare more than specific climate change-related projects. After all, we would not expect is appropriately targeted, tailored, and conditional might worksubject, of course, to persistent obstacles such as inefficient social norms and institutional path dependencies. This is not to say that all of the world's economies are likely to attain first-world status by the end of the present century, but something clearly needs to be done to help LDCs adapt to climate change and there have been some development success stories to give us hope that adaptation assistance has the potential to be truly helpful. The final and perhaps easiest issue for climate change adaptation assistance is how to pay for it. The obvious solution is to impose a tax on either the carbon content of inputs or on emissions. The revenues generated by such a tax could be devoted to international aid efforts to assist developing country efforts to create adaptively efficient market and government institutions. However, taxes are politically unpopular in many countries, including the U.S. Moreover, introducing a scheme of emissions taxes would require a major shift away from tradeable permitting, which has been the mitigation instrument of choice under the Kyoto Protocol.
During the negotiations that resulted in the Kyoto Protocol, the U.S. pushed for tradeable permitting based on its successful experiment with that tool in the acid rain program of the 1990 Clean Air Act Amendments. 52 The chief virtue of tradeable permitting (as opposed to traditional, non-tradeable quotas) is that it minimizes compliance costs for industry. And, in contrast to tax-based approaches to pollution control, tradeable permitting is not politically unpopular. On the contrary, it is currently the en vogue solution for many environmental problems. 53 Nevertheless, several prominent economists, including William Nordhaus, have long advocated carbon taxes as the best overall future damage from climate change damage to figure prominently in the welfare functions of thousands (or millions) of individuals threatened by dysentery from unsanitary water supplies. On one point, however, Heller and Shukla are undeniably correct: "Climate-related policies.., are most likely to draw political support within developing countries when they piggyback on and enhance more salient development priorities." Id. at 126. 53. On the proliferation of tradable permitting programs since 1990, see id. at 57-approach to mitigating GHG emissions. 54 Emissions taxes have various advantages over tradeable permits including the prospect of a "double dividend. '5 5 The taxes would create incentives for pollution sources to reduce emissions and provide revenues that governments could then invest in climate change mitigation and adaptation projects. 56 In addition, by increasing the cost of using conventional carbon-based technologies, such as gasoline, a carbon tax would increase incentives for innovating cleaner substitute fuels.
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B. Technological Innovation and Transfer
Another way the developed world might help reduce or offset climate change adaptation costs in LDCs is by innovating and transferring new mitigation and adaptation technologies. There is every reason to expect that technological innovations will emerge over the next several decades that will reduce the costs of mitigation and adaptation. Professor Schelling notes that seventy-five years ago, "we didn't have nuclear energy, antibiotics, genetics, satellites or even plastics." ' 58 What technological marvels do the next seventy-five years hold in store? It is worth noting that we have only considered climate change as a potential problem for the last thirty years and we have just begun the search for solutions.
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One potentially useful technological innovation to ameliorate climate change is coal gasification, which can make the energy produced from coal virtually carbon-free. This is not a fanciful 59. Those solutions will certainly include "geo-engineering," a term with ominous connotations, but which denotes uncontroversial measures, such as afforestation to absorb more carbon dioxide, as well as more controversial (potential) measures such as introducing more aerosols in the upper atmosphere to reflect more sunlight. See, e.g., SCHELLING, supra note 11, ch. 3. new process; the technology has been around since the first half of the twentieth century. The coal is converted to gas by heating it with oxygen to over 2,000 degrees Fahrenheit in a pressurized chamber. After the coal has been gasified, carbon dioxide, as well as hazardous pollutants like mercury, is relatively easy to separate and remove. Unfortunately, the technology is not yet cost-effective. At current prices, building an "integrated gasification combined cycle" power plant is estimated to cost ten to twenty percent more than a conventional coal-fired power plant, not including costs of sequestering carbon removed from the coal. 60 Moreover, carbon sequestration technologies are still unproven. 61 With further technological refinements or changes in the relative prices of other energy sources, 62 gasified coal could become a cost-effective alternative fuel source.
Although nothing guarantees that favorable technological refinements will occur, innovation is not purely serendipitous. Given a proper structure of incentives for innovators (e.g., intellectual property rights that allow them to internalize a sufficient amount of the benefits from innovation), there is no particular reason to believe that favorable, cost-reducing technological innovations will not occur. If not coal gasification, then perhaps fuel cells, fusion reaction, or some other breakthrough. 63 If and when technological changes arrive, diffusion can be rapid. Jeremy Rifkin notes that the first gasoline station opened in Detroit in 1911 and, only nineteen years later, the U.S. had more than twenty-one million cars. 64 Importantly, the U.S. has institutional structures and a commercial culture to facilitate the rapid development and diffusion of new technologies. Other cul-tures and institution sets may not be so innovation-friendly. For example, before the fall of the communism in Europe, the socialist economies of Eastern Europe produced far fewer technological innovations, and were far slower to adopt efficiencyenhancing innovations than the market-based economies of Western Europe. 65 It can be a struggle to get even generally available technologies to all the places where they may be needed. That struggle is often exacerbated by adaptively inefficient institutions.
VI.
CONCLUSION
Finally, there is reason for both optimism and pessimism about climate change in the twenty-first century. The bad news begins, of course, with the brute fact of climate change and the social costs it will likely entail. Those costs are already being felt, and they will multiply during the course of this century. Meanwhile, the near-term prospect for meaningful action on climate change appears bleak. The parties to the Framework Convention on Climate Change and the Kyoto Protocol seem far more interested in minimizing regulatory compliance costs for regulated industries than in actually reducing carbon emissions or assisting LDCs with the consequences of climate change. If the LDCs do not soon begin paying more attention to the issue of adaptation, those consequences could be severe.
The best climate change policy for the LDCs is to raise their per capita income by diversifying their economies and building more adaptively efficient institutions. As they grow wealthier, their capacity to adapt to the effects of climate change will increase. However, there is no certain formula for increasing per capita income and inculcating adaptively efficient institutions in LDCs. For many, if not most, of the countries, the process will require substantial international assistance, which so far has not been forthcoming.
To end on a more optimistic note, developed countries certainly have the capability to both mitigate a significant percentage of their GHG emissions at reasonably low cost and assist LDCs with adapting to changing environmental circumstances by 65 . See JANOS KORNAI, THE SOCIALIST SYSTEM: THE POLITICAL ECONOMY OF COMMUNISM 292-301 (1992) (regarding the relative technological backwardness of countries with socialist economies).
funding discrete adaptation projects and broader economic development projects.
Mitigation cost estimates vary widely. Some analysts conclude that full compliance with the Kyoto Protocol would generate net social losses. 66 Others estimate that costs vary by more than an order of magnitude because of large uncertainties concerning the effects of climate change. For example, Christopher MacCracken and co-authors find that the cost of mitigating one ton of carbon may be as low as $26 or as high as $250. 67 However, the costs of reducing GHG emissions may well be exaggerated. Ex post analyses of regulatory costs reveal that ex ante cost estimates often are inflated. 68 Regulated industries have political incentives to exaggerate ex ante cost estimates as a strategy for fighting proposed regulations. Even where good faith efforts are made to provide accurate cost estimates, those estimates often prove too high because, once regulations are in place, regulated industries have incentives to minimize compliance costs through technological innovations, materials substitution, or process changes.
For evidence of how carbon mitigation can be accomplished at reasonable cost, or even at a net benefit, consider the experience of British Petroleum (BP), which managed to reduce its emissions ten percent below 1990 levels in a very short period of time merely by eliminating leaks and other sources of waste. Those emissions reductions were obtained at a net cost of zero. In fact, according to BP's former Chief Executive, Lord Browne, the waste reductions increased shareholder value by about $650 million. 69 Arguably, mitigation is a simpler, more manageable proposition for developed countries than aiding adaptation efforts in LDCs. As we have seen, foreign aid is no panacea. There will be resources wasted and some countries will simply refuse to be helped. But, carefully targeted, tailored, and conditioned foreign aid will enable at least some LDCs to improve living standards, thereby offsetting some of the costs of climate change. We may also hope for limited improvements to overall adaptive efficiency in some LDC economies. At this point, that may be the most for which we can reasonably hope.
